In the complex anion of the title salt, (C 16 H 19 N 2 )[Gd(C 8 H 4 F 3 S) 4 ], the Ga III cation is O,O 0 -chelated by four anionic 4,4,4-trifluoro-3-oxo-1-(thiophen-2-yl)but-1-en-1-olate ligands in a distorted square-antiprismatic geometry; the 4-[4-(dimethylamino)styryl]-1-methylpyridin-1-ium cation is nearly planar, with a dihedral angle of 9.6 (5) between the planes of the pyridine and benzene rings. In the crystal, the cations are linked with the complex anions via weak C-HÁ Á ÁF and C-HÁ Á Á interactions. Two of the four independent thiophene rings are disordered over two sites; occupancies were refined to 0.662 (10):0.338 (10). The solvent water molecules are highly disordered in a solvent-accessible void of 54 (3) Å 3 ; the diffuse electron densities were removed from the data set using SQUEEZE [Spek (2015) . Acta Cryst. C71, 9-16]. These solvent molecules are not considered in the given chemical formula and other crystal data.
Structure description
In recent decades, the construction of lanthanide-based metal-organic complexes has attracted widespread attention due to their essential photophysical properties which have potential applications in luminescent materials (Cui et al., 2012) , optical amplification (Bradley & Pollnau, 2011) , magnetic materials, pressure and impact sensors, and biological systems. (Bü nzli & Eliseeva, 2013) . According to these excellent properties, a new pyridinium complex consisting of p-aminostyryl-pyridinium cation and a gadolinium(III) complex anion was synthesized by an ionic exchange reaction.
data reports
As shown in Fig. 1 , the asymmetric unit of the title complex contains one Gd III cation, four bidentate TTA À (4,4,4-trifluoro-1,3-dioxo-1-(thiophen-2-yl)butan-2-ide) anions and one (E)-4-(4-(dimethylamino)styryl)-1-methylpyridin-1-ium cation. The central Gd III cation is coordinated by eight oxygen atoms from four bidentate TTA À anions, which presents typical O,O-chelates. The coordination environment of the Gd III cation is shown in Fig. 2 . The Gd-O bond lengths range from 2.366 (5) to 2. 419 (4) , which deviate from the average of 2.385
. Eight different bond lengths generate a distorted square antiprism with the two square planes comprising atoms (O1,O2,O8,O7) and (O3,O4,O6,O5). The dihedral angle between these planes is 0.269 (1) .
Synthesis and crystallization
1,4-Dimethylpyridinium iodide and (E)-4-(4-(dimethylamino) styryl)-1-methylpyridin-1-ium iodide were prepared using established literature methods (Zhao et al., 1995a,b) . For the preparation of the title complex, Gd(NO 3 ) 3 Á6H 2 O (0.45 g, 1 mmol) dissolved in ethanol solution was added dropwise into a 4,4,4-trifluoro-1-(thiophen-2-yl)butane-1,3-dione (HTTA, 0.89 g, 4 mmol) and aqueous NaOH (0.16 g, 4 mmol) solution that reacted to form the intermediate 4,4,4-trifluoro-1,3-dioxo-1-(thiophen-2-yl)butan-2-ide (TTA À ), then (E)-4-[4-(dimethylamino)styryl]-1-methylpyridin-1-ium iodide (0.37 g, 1 mmol) was added into the solution. After refluxing for half an hour, the precipitate was filtered off and recrystallized from ethanol solution. Single crystals of the title complex were gained by slow evaporation of methanol covered with acetonitrile at room temperature. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . The residual solvent water molecules were highly disordered and could not be found and refined. The diffuse electron densities of these residual solvent molecules were removed from the data set by the SQUEEZE routine of PLATON (Spek, 2015) software, and then the generated data were used to further refine the structure. Computer programs: SMART and SAINT (Bruker, 2007) , SHELXS97, SHELXL97 and SHELXTL (Sheldrick, 2008) .
Figure 1
The molecular structure of the title complex, showing 30% probability displacement ellipsoids. The H atoms have been omitted for clarity.
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma (F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (4) 
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